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(57) 

l2t. i/^^7 h 015 l 3 t Sri iTijSSixTfc 

DLL mWsfrh<Dmtl? a y ? I 0 3<D " L " 

fftl04JoJ:tfl05^7^f It, -€rjh,-€?jMf-§-i 
06joJ:^l07^ UrttJ^-TS 7 s^Islft l 2^5Rfc 
IcWDStit^So Cfttcj;!), mB%:J£\B\$%l l J: !? 
WA^nSfS-e-l 0 4 £J£0< 1 0 5 13, 7j/f0S&12 
{-7 ^£*xT-&^£;h^ £!iH£*Bgc5£lHlK 1 1 

^os3£Lfc««af& ^ io8*5j;t/io 9 ^ai^-r^c 
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1 

[«*Jgl] Rambus D R AMlCfg® * £l & j§ 
Mttffif^^lHl^ (Delay Locked Loo 

p) {z.$$.tiz> lm&mmt ir, Hff^coA^^o^^ 

5/^A^^-^{cftjfSffi^^ n s/^ Sr^iltcA^L, ffj|E 
teffi^E^J: t? fcti* ^611 *3J:U««2 <7?ffitl*iJ3e 
fB*«r-tn^<BSU(c^— ^A*«b^{cA* IT§^ 

L, -tiifiiSSLfc U"</kz>» lfccfcU 5 * 2 0f^l^J 

[iS*il 3 ] £uf£ t^/Mfc*^ J3:3*3S l *5 J: t^m 2 (7) 
2A^NAND^-h{a^i)i)c^iX, ftjfE^I^J^lH] 

f^l(DNANDy- h(DM^OA^*t-'i§^A^-r^ 

J:5ir, ^Sf lfcJ:^! 2»2A^NANDy-h 
X ^^Lfc ^/K7)f 1 ^^1/12 <7>teffl*iJ5£{S 

[0 0 0 1 ] 

(C Rambus DR AMc05g££[^glj[IJ&£{C:& t ^tffl ^ 
[0 0 0 2 ] 

i^l:, 04S:#lURambu8 
DR AM\Z.3Stf &MMfflM[B}$& (De 1 ayLocke 
d Loop: E*T\ D L L @K 5 ) t^S** 

j*£»«^o^TR9!-r£o 14 testis J: D 
L L , Ml^tfOA^^n^^ioi^tT, 

J?}&$:2 f r-ffl2{C 9 Off offiflCDUfcS 418^7 
6 4*ig;£^ n 1 ^ , A*^ 



(2) ffcRJSJZg- 17 17 9 

p s> ^ 1 0 1 £ tU*^ n s/^ 1 0 3 WttffiBSMSSr^fctJ"*- 
5&ti^fttH}&4 2 ^ , ffi*l«iaiHlSS4 2 J: £ fctj**tl 
S»J«fS * 1 0 836 XXI 1 0 9 CDA^SrStfT, 
<o*J»{f#<z>A* LtffifflHSi^-Si 
-fott«£ *x5fi-*§-i 14*5^11 5 Srfcb^i- 
WftSft5£lHl&4 4 £ , 4ffig;fc^ n s> ? 38 £ laj & 4 1 
J: fcti;»£jft,5f9-J§- 1 1 0- 1 1 3 OAA&StfT, r. 
nbcofS-g-Sr^^v-^^L, teffipSS*:^lHl^4 4 J: 
t? tb*$tisft#i i 4&j;u<i i stcj^LT, teffiv- 

4 3 J: «? ffi^£;ft&J§]&^2 f co{f-§-i l 6*3^^1 l 
7^LT, ^ixbOfS-§-Oj?|jgt«rS:7c60JSlK»f fc 
ML, JS)&$: f cofcti** n^l03i: LTtt^-rSfct} 

^ehiss4 5 i:«tTM^^ 0 

4 2 13, ffifflW^lHlK 1U, teffi^J^tnl^ 1 1 coffi^ 

[0 0 0 3 ] teffi^tb[H^4 2M*5^Ttt:, 

teffi^ffi[U^4 2 J: t) tb^^n^««ff^i 0 8*5,fctJ< 

HliS4 2 XV fcb*£;h,5fs*l 1 4*5^^1 1 5 CO 

Ctl b Off ^- 1 1 4*5^1/1 1 5 CO l/^./U^ — 'm^ 

^Pff-^-1 0 8^oJ;^i 0 9 (O u><A-£r— ^ u--<;u{c^|^ 

[0 0 0 4 ] _hf5cOD L LEhJ^cO — figffiWtC^ct^, R 
ambus DR AMtC^oij-Steffi^mSI^CO^^^JiC 
o^TRStS, H5(i, ^^coteffi^ttJUJ^O*^^ 
^-fllIKBI"C*>?) , (a) , (b) , (c) 

Xf (d) *«fe*WJc*5ttSSifN^-r ^ ^^H-CA? 
So HI 5 tc^£ix£ J: 5 tc, *^*#'JI3:, PMOSh7 
51, 55*5^56,!:, NMO S h 7 >v>^ 
^52, 53, 54, 57, 6 0 -6 7 ^, 4 — ^ 

5 8^oJ:t^5 9 ^^T^tPteffi^J^tHlS&l 1 i:, PMOS 
h7y^^68~7U, NMOSh7y^^72 

— 7 5 ££^tr I/^A-v-;? MhIS§ 1 3 t&m5-Xm$L£ 

[0005] teffi^j^tu^ i i cDtti^tco^r 

40 RKt5o g|5(C*5t^r, D L L EII»«t 5 /±J^^ttStH 
^^n-/^i03 (B6 (a) #S8) ^ "H" W^</UCO 

(Cfet^Ti*, NMOS h7>^(? 5 7, 6 0*5^^6 
l^ONO^ffi^tttJ , fa#i l S&^tKi l 9^1^ — 

i^^/i/r-, jLoGNDt£§ia>nT^5fc*s>{c, teffi¥«J^: 

muSl l J: t? ffl*$ixSfS#i 0 4 (16 (c)#0S) 
^o^LKl 0 5 (B6 (b) #J&) #fC "H" U-</U 

5(7 y^^ 5 7 ( 6 0 1 F F^li: * 9 , 



3 

A^n^lOl (16 (a) mm) tVyyl/yx 
«jE10 2'(EI6 (a) #BS) COAACJt^T, NMO 
Sh7y^^ 5 3, 5 4, 6 4 ~ 6 7 a*»fMfcjB£ ft 
19 , 118 CO^jE l/^^^ff 119 coflffiU"^ 

n y ^ i o 1 ofilJE i^/ua*, y 77 u^-^^ffi 10 2 

O^iEU^^J: «9 t^t^l^^i^ ft 1 1 8 COmS U 
^yuco;#*5, fg-g-i l 9(^tEU'^/L'J:nfg:^^ /< ^ 

[0 0 0 6 ] r (C*5^T, PMO S h7 is is 7s 9 5 5 
£5j;0*56£NMOS h7>^^ 6 2&$J;U $ 6 3 7 

3*5 "L" U"<A-CD0#iCl3, PMOSh7^'^^51 

«*jEVDD^#f*&$tlSfc*?>(C, ff*l 1 8 WIE^ < 
A^ff#-l 1 9 60«jEu^K7>^«ffi^«*B^nr, £ 
*<Z>l"</H&S "L" i/^^^^S, BP*), m^j 
^p^^ 1 0 3© "L" t/^yU * ;n y v>COP#,#,{C3ol^ 
T, A*^ l^!i7r UZs^QEL l 0 2 J; 9 

0 3*5, A^^ d y ^ 1 0 1 (CM LT>f£^*5i^A,T-^£ 

*§-&m is, ffiti^j^mssi ud a^^Mf #-i o 5 

COl/^MS " L " l-^/HClf jStCfcti*^ n s> ^ 1 

0 3CO "L" ■ ^yis<Dm^AZ^^X, A* ^ o 
^101^y77 i^y^^Ei 0 2 J; 19 fcjfil^^/^ 
CO#C^f-&oT, tH*^ n^l03^, A^ n ^ ^ 

1 0 1 (C^UTffi*B^ignTt^5#^Jcti, tt*l¥y^U 
8llJ;5 ffi^J £ *L 5 f@ 1 0 4 CO I^yU*5 " L " 

(16 (a) , (b) (c) £r# 

[0 0 0 7 ] 4fcffi¥U^inifc 1UU fctt*£n-5ff 

f 104j3j:(;i05^LT 1 WJfflMf * 1 0 8 (0 
6 (d) *5j:t;i09 (0 6 (d) #BB) Srfij^ 

StC&I^T, ffl^^D 10 3^ "L" U-^/UCO^l^ 

0 4*5j:U«10 5OrtO-*^ M L" L"<iK f£;fr*5 
"H" l^yUO^$U-&6*5, 0J;tJ;£fi# 1 0 4^ 
"L" i^>Mc#ofc t>co<tih£ £ , i/^^>7h0g§ 

1 3COPMOS h-7 Zsi?s\# 7 1 ^ONOttffiift t? , 
NMO S h 7>^^ 7 S^OF FC0#;1g<b fr<5ifc*!>, 
i/^v'7 htsiaS 1 3 J: 9 m*£ix£$ijffl]{f -§-1 o 9 co 

«I^PMOS f^>v^^6 9^0FFWttli:/j: 
9, SiCff^l 0 5*5 «h" K/^/^oTNMOSh 
*7>is*# 7 3*5ONC0}£M£&S*:#>fC, I/^v'7 
MhIKI 3 J: ffi;t?£jh,5fM»ft#l 0 8 (7} liS ix- <yu 
13, NMO Sh7 >^^J*^ 7 2 OI^^HSEVt CO 



(3) 9-17179 

4 

Kfeo IS, L^^v^7 hfH}££ 1 3 J: >9 ffi^^tl 

SWJfflfS#l 0 9 co^jEEt^/MS, NMOS h7y^i? 

7c, WJ»fS #1 0 8 <£>«flEU"</H2, flJMLEVDD^u 
^^£^±#"#"5 (0 6 (a) , (b) , (c) *3j;U« 

(d) 9: mm) c 

[0 0 0 8 ] MJj? D7^103^ "H" 

it? Sft#l 0 4*5^^1 0 5*5#k(c "H" ls*<s]s<Dftm\Z. 

fl|;iJ£, ff-^10 4*5 « L » U-VU*>*b "H" 

u-^/Mc^^L, ft l o 5 ^ "H" i"<su\z.Et&£1n 

3 CO P MO S h7>^^7 1*5 OFF <7>tfcffi£ *9 , 
NMOS h ylsisx? 7 5 N C0#:M £ ft &fc#>(C, 
u^^/7 hEUS&l 3 J: V tti#£ix5ftijfflif& *i 0 9 (75 
^EU^/uij:, NMOS h7y^^i?74C0t^l^l 

fa 1 0 8 <d^i± \"</ufrmt% i^fil^jffi v T <ni"< 

20 /^iC^oT, P M O S h 7 is is?** # 7 O^ONIT 
l^t^fC, "(DPMOS h7 7 0 £r^T Lt^ 

K«SVDD3& s Wfe*^-S^1»^^S^ <h fc(C, NMOS 
h7^^ 7 4^/TlTGND(C5lt^6WI^^ 
19 , ,^>^(7> ^ r 5, PMOSh7 is-isxf 7 0 t NMO 
S h7>^^^ 7 4 COt^ttiC^ Dfc*Hi^^K-$3t% 

^<DiM^. i/^^7h0s&i3(3^nt mm 
0 8 cDiio^^wff 1 0 9 <owt&. n^t^nm 

J<9 0 9 li^f^P— U^/KCT±&8gW*^tL5 (06 
(a) , (b) , (c) ^oJ:U^ (d) *#.«) o 
[0009] ©L±, KM b)t J: 5 t-, ffiffl*iJ^lHlSS 1 1 

4 2fC^o^T|-i, ffi^?^ d ^ 1 0 3*5 (< H" U-</UCO 

SSPflcf»{c:*5i^ni, ftiJ«ft-§-i 0 8*5J:^i 0 9(3^^ 
M«jEi^/McTffi;*>£jh,, *)t, tb^?^D?/^l03 

*5 " L " U-^/KTJJtSBB^tCfe^r^, M»fl#10 8*5 

ctt^i 0 9 13, Wt*>— **5m^^:ffiv DD (7) i/^/w:r 
M^L^iMIIEVt co i/^;Hcrttl*$ 

[0010] 

[^0J*5^^LJ: 5 ^-r^^JH] Jbi$L/iD L Ltnl^tc 
13, ^l*iJ^[Hl^*5^ttif^«^(c^^^P^4 3 , EP*>DL 

L[£]£§COffi^^ a y $ *5 "H" U^</UC03HPBcp(C*5l^r 

5(9 *5, ^tc^s^M^^/K-rtti^dtuSTt^tc, 



5 

co»J»«*A**S«*T«t61-54fctlHSE*i*^lHlliS(c 

[0 0 11] ffiffl*IJ*lHlK^*»^«1»(Cfc 

xmfi£tiznftftmtte&1t#>\z* ^oPfl, ttfl^ffi 
0!&F*]<7) h IhJS&OMO S h^y^^^CSS 

[0012] 

13, Rambus D R AMCfl $ tl ZMMfatB mM 
(Delay Locked Loop) tC^itU 
^lWS^^tT, ffi?£<DA}3? n j/ >7 <>: mt£mm& 
ffll^WIsIK J: 5 tb*£n&ffi;^ n y ^ ^(7>te^@^^^ 

ff#^tti*"#--5ffi*l*«J3£IiIKi: , mIiaffi+l*iJ3£fB#«:A 
tl^J^0^O#NI&fN#t-:fc^Tt^ 3c^Lfc u-</K7>f£ 

[0 0 13] ft*3, TtfilEl^/Mfc^JS:!*, ^ti^tUD 

mmzx *)Mf&L,Th£< , 3?ms*:»i:fci«fcrj«»2<z> 

2A*NANDy-h^ct5*jSL, ffiflSffi*l*iJ^IHIK 
J: 9 til* $ l *5 J: 2 <7>te*l¥U5£ff -g-fc^ti-*: 

n<BSU(^A*4HicAA Lt, tl ? tun ft ft m 
-tZ>M<f>N ANDy- htf>te#<z>A**ki*SA;*)-r5 
J:Hr, igfi^i:^ 202A^NAND^-h 
J: t?3c5£L)t t/^;^H *5j;tJ«m2 0ffiffl*iJSfS-§-* 

[0014] 

[0 0 15] Hi l*&&m<n— |gJtffjo«ja;*^-r^u 
s>^SlT-fc<5 0 El tc^^nSJ: 5(ci, **fl£#Jtt, fir 
*l¥iJ5£[s]» l i ? y^-m&i 2 b. Ks^fri/y 

ItS b3&^tt J: 5 (c, ffifflipj^iuss i i £ ^-</u^y h 
[HISS 1 3 t ORBK, DLL@»b^^^D^^10 



(4) ^i¥9 - 17 17 9 

e 

^tt^nft-g-i oe^oj:t/io7^ irtti^t$7 

OKI 2 3ft4«ffc^#J0*tlT^So 132 (a) 

tC*3i^T, -?:iifiifftl0 4^J:U ! 10 5^7^f 
U ff-^1 06*5^^107 %mjj-tz>7 y ^^7^^ 

7<? £*-l£ 0 **5, 13 (a) , (b) , (c) , (d) *5 
cfcU* (e) 13, *^«6W{C*5(j"S»f^^^ ^ ^^jg-cfc 
5o BIT, 01, 0 2 &J;l/0 3 LT, ^^^0 

SSI 2 OB 1 <7>||ffiff!l^$tp*Sg»WO»^{COt^-rR 
^-f^o <C*5, 0 1 C0ffiffi*IJ3ElHli» 1 1 $S£O t U"</t'V' 

[0016] |1^J:(J ? |2 (a) l£*5^T\ DLL© 
^Wtii*^no,^i0 3^A*(C^ir, ^tt(±J*^ 
0^^103 (0 1 (a) #.HB) 3ft5 "h" U-<;U(Di^m 

20 \z.thz>mm\z.%>^xte, tets*ij3^ini»si ^ 

^'JO^^^P^tC, fff 104 (0 1 (c) #S) ^5 i: 
^10 5 (01 (b) #BS) ^, "H" L^yMCT 

frh "L w U-<yKO^M^3^^-r^> "L" U-^^-^i^ 
^(Cjo^T (3, ft 1 0 4 *5 £1* 1 0 5 <7>F*3 — )&4 
"L" U^i/U, ftl*-^ "H" U^<^{CTtU*$ttSo - 

ne?<7>fs i o 4 *5j;tf i o 5 m^^cz3/^io3 

J^? n y ^ 1 0 3 a* "H" l^^UCOtfe«6(C*>Sa!P*^*3 

<^Tf3, l/^^7 hlsIKl 3 J; tJ tb*^ixSftiJfflIff# 

i o 8*5^^1 o gasrt + raftjEi^/M-Tfcti*^, 
ffi^?^ d^io3^ "l w u^;\s<Dmm*?\^te 

^TI3, WJffllfS-g-1 0 0 9(3, {^TiX^^— 

#JtBfS#^««tt£EV D j)(7>lx^/u(cTtti*$n, ftfl*0 

[0017] Lt^^l, *5§Kf-*5^r«i, ffifflW^isiss 
l l£tyttiJj£ti&l3-%-i 04 (03 (b) #bs) *5J: 
^ 0 5 (130 3(b) mm) 13, 7 y^EIKl 2 (c£> 

^T, -tix^rix^ y y^yn ^^EIS^l 4*5j:t^l 5 {c 

^AA^ n ^ l 0 1 (C^Lrtiffl 

^x^^T-^5^tcl3, ^ ^^nj^i 2^^tu^j^ns 

ff-§-10 6(3 "H" L/-</UtCT^^m^^iX, fS*10 

7f3 "l" ^;H:t^ttl^^n5o tb^^cz 
5(? i^ic, 7s>^@Kl 2*»ibfcH;fc£*i,5fS- 



(5) 



i¥ 9-17179 



#10 6li "L" U"</M£"CScSfcti*£iV fff#10 7 
13 « H W l^^KcrK^WAStiS (113 (d) # 
K) o 

[0018] c<D9 s^mssi 2 x 9 m£)£thZ>m-%-i 

0 6 &£Xf 1 0 7 <Z> "H" U^/l^fcitt "L" U"<yKZ> 

13, ftJWf -*§-i 0 8£;J;U<1 0 9**, #*#Jic£;<j-5J; 
(e) J: 5 i-. ^#l^i£V DD <7)ti;i£l/-</u:& 

^r— ^w^/i- (v DD /v T ) tzmnzri&o 
[0019] s/t, w^mmi£\°]&<D2mft<p, hp^> 

»@aE^B'Il^^n-5i:^5*iJ^^*>So 0 7 (a) 
(b) is, ^fn^n^SEff'jotbf^^-f s ^^'ii , * 

EE3. 3 V, A/tiJ*-^^ n s <7>Ib^B#{C*5l^ 

T, te*B«(±JllII»(C*5tf S^piSSMd^ 2. 5mA (=f* 
3&>fel. 5mA (*38!l!) icfi«StiT^S. 
[0 0 2 0] ^C, 7 s^lHlE&^fg 2 <DmM&\&'S&, 

(b) 13, ^ ^f L mss^!B2 o^asw^^i-yn ^0 

tefi^IU&Si 1 J: <? ffi^7^tt6ff *i 0 4*3J:^i 0 
5j6v "H" L/^/H:T 7 s/^IhIBSi 6 fcA^/^ix 
NANDy-hl7i3j;t;i8i:^^^ 
nSIf * 1 0 6 ISXTf 1 0 7 12, -€rn-?r*nSlsB8#^>^ 
^/I'tSErtfcffitcfc 19 , AA^tlSfs#l 0 4 *fcJifs* 

1 0 5<D{Br*iJ&»— *ofS#^ "L" u-^/Mcffi^LfciB 
-^fC, *&£>Tff-§-l 0 6^oJ:U^l 0 7<Dl"</H&*, 

U-X/HS, ^|StU*^ n : y $ 1 0 3{CttB8«fc< , Bf^ 



[0 0 2 1 ] 

^MWlfci:?^, DLL 

II K Steffi «ltmiIK«ciiSffl*ixr, te*l*U5£[I]^ u-< 
5 ft -§-£7 i/f ir^^t57 s^iu&SrRtfs;:^;: 

[0 0 2 2 ] fiflEMWft #3&5S5£Ufc 

[0 1] #3891<Z> 1 ^^t^'jCO^^^^-r^n 3/ ^ It'fc 

[12] muinifcmiz.&tt&7 y?-\B\&<nmi<onM 
[m 3 ] ffiBsi mmm^mt? 4 ^ y^it?*5 e 

[14] D L LSI^^^^^t^n ^^iT^5, 
[El 5] ^*WO«j«S:^"r[HlgS|g|T*feSo 

[06] e£*fiTi|<7>»ffs^-f ^ v^ir-fcs, 

[07] fe&mt^mmcomt? "( $ >^m<Dbtmm^ 

m^^I^] 



16 v ^^0^ 

15 7 y 5/^7 n s'T'IhIK 
1 8 NAND^- h 

ffiffi^ttilHlSS 2 

68-71 PMOSh^^ 



1 1 

1 2 

1 3 

1 4 

1 7 

4 1 

4 2 

4 3 

4 4 

4 5 

5 1 

5 2—54, 57 

S h 7 >v^^ 

5 8,59 -Y 



5 5, 56 



60 — 67, 72 — 75 
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